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|f -M?*'' '^h/u„entlon relates to a process lor me preparation of acompound d t(» (onrn-la 

N— ' X r 

and. where applicable, its E/Z-isorrters. mixtures of E/Z-lsomers and/or tautomers. in each 
case in free form or in salt fomr^, wherein 
Q is CH or N, 
^ Y is NO2 or CN, 

0 Z isCHR3,O.NR3orS. 

^ R, and R, are either each independently of the other hydiogen or unsubstituted or R4^b- 

1 stituted CrCsalkyl. or together fomi an alkylene bridge having two or three carbon 
Q atoms, and said alkylene bridge may additionally contain a heteio atom selected from 

the group consisting of NRs. O and S. 
R3 is H or unsubstituted or R4-substituted Ci-CiaalkyI, 
R4 is unsubstituted or substituted aryl or heteroaryl, and 
Rs is H or Ci-C,2alkyl; 
which comprises 

a) reacting a compound of the formula 



R 

' S 



^ (II), 

and. where applicable, its E/Z-isomers. mixtures of E/Z-isomers and/or tautomers. in each 
case in free fomi or in salt fomi. which is known or can be prepared by processes known 
perse and wherein 

R is unsubstituted or substituted C-CjalkyI, unsubstituted or substituted CrC4alkenyl. 
unsubstituted or substituted CrC4alkynyl. unsubstituted or substituted CrCecydoalkyl. 
unsubstituted or substituted aryl. unsubstituted or substituted heterocyclyl. or -SR*; 
and 
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r r ^kvl unsubsBtuted or substituted CrC4alkenyl, 
R. is unsubstituted or substituted Ci-Ci2aiicyi,un5uu»uiu ^^^.u,^ 

. K.«.rtorfr CaBomvl unsubstltuted or substituted CrCecydoalkyl. 
unsubstltuted or substituted CrC4aiKynyi. unsunauiu 

or subsliM«l an- 0, unsubstltuted ocsubsdluted heteKKW". 

i::riZ.-P-ceo...«s.,to.o™.«n.^--e-- 
wtierein 

R is as defirted for formula (II): 
m isOor1;and 
X Is halogen: or 

Wconvertlng.coaM»«ndollo,mu.a(ll)t^n»ansotahslo8enatln9a9^ 
und of the formula 



(IV) 



or Where applicable, an E/Z-isomer.amlxU,reofE/Z..some^^ 
v^ereinaxand X, are as defined abo.eforfom.ulae (II) and (1.1): optionally 

Oconvertingacompound of fom.ula(.V)Jn the absence orln the presence ofabase. 
preferably in the presence of a base, into a compound of fom^ula (III): 
d) converting a compound of fom^ula (III) by means of a compound of the fom^ula 



"^N-^, (V). 

0, ,^app.cal*,anBZ*on«r,a,«x.u«o<E^Hson««and,ora.amomer««,e^,ln 

K««„ per se »«i «.»«in R,, B» Y, Z and 0 a«, as de«ned alK»« for the com^ 
fonnula (I). Into a compound of the fomiula 
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JZelZ .om, « U. sa. toon. w«>o. ,s ^own or oan te p^pared by processes 

fomnJa (0 and R IS as defln«f above lor the compound of fomute (101 Of 
e,conve,«ngaoompound-.o.n«te(.V)b,«ac»n««.acon^nd...om.u^(V)».»a 

compound of formula (VI); and 

0 c<«ve,«ng a con^ 0. .c,™MV1) b, 0. a cNodna*^ agert ,n» a «™^^ 

of formula (I); 

,„<,,„ each case..des..ed.comenl.^acompo««olUM™ia(Oc«a,,«btelnac»^ 

rrr^ salm,, i,«o a «»e.ert «mpo«^ 0. .o,n,u.a (-) 0, an K-tso.^^ 

TnTr^ in each case ,n free torn, or in sal. lonn, separaBng a n*<.u,e ol KHSomers 
Sr^;llncew«hmep™<«sandMa*,medes,led^.and,«^ 

^Heecon.poondol.on™ia(l,obU.ab.einaocon^wW,1hep.o^2^ 
2«^„anE«^or«c.erl.»,eoMn»asa.orconv.^a«*^ 

accordance wl«.«« process or b,anomer,nemod,olacompoundo.lom,^fl^ 
r,son«rorUu»mer,he,eol,a.omelreecon^o.taa™*a(')0'anKHSO.n«o, 

tautomer thereof or into a diHerent salt. 

Me^„ls,n.l«s.slor»»c<«,»u,Klsollo,m,^(.)a.edescrt>edln«»,|^^ 
«en loond^r, »»ilhe ln.em»dla»s lha. have lo be used In «.ose s,nthes« 
^.nown ^ me ».era,ure cause c«,s«erab. p^blen^ dudn, pro*<«on on^. 
^ Ihelr hKih level 0. ,0..., a^. moreover, can be ren^ ,«»«a.^ 

^Z^.ha.r^,^v^^«.««'-"°"»^»-»*"^^^ 
processes for those compounds. 

some compounds ol formulae (I). (II). P). flV), (V) and (VI) conlain as^rmmethc ca.b<m 
!Z,asaresu«o.v***.hec»npou,..smayo«ur,nop*a^ac.vefc>m..Fon™iae (!) 
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to (VI) are Intended to include all those possible isomeric forms as well as mixtures thereof, 
for example racemates or mixtures of E/Z-lsomers. 

The general temis used hereirt)efore and hereinafter have the meanings given below, iin- 
less defined othemvise: 

Unless defined otherwise, cartwn-containing groups and compounds each contain from 1 
up to and including 8. preferably from 1 up to and including 6. especially from 1 up to and 
including 4, more especially 1 or 2, carbon atoms. 

AlkyI - both as a group perse and as a stmctural element of other groups and compounds, 
such as haloalkyl. arylalkyf or hydroxyalkyi - Is. in each case giving due consideration to the 
number of carbon atoms contained in the group or compound in question, either straight- 
chained. I.e. methyl, ethyl, propyl, butyl, pentyl or hexyl, or branched, for example iso propyl, 
isobutyl. sec-butyl, tert-butyl, Isopentyl. neopentyl or isohexyl. 

Alkenyl - both as a group perse and as a stmctural element of other groups and^ripo^ 
, unds. such as haloalkenyl or arylalkenyl - is, in each case giving due consWeratton to the 
number of carbon atoms contained In the group or compound In questton. either straight- 
chained, for example vinyl. 1-methylvinyl. allyl. 1-butenyl or2-hexenyl, or branched, fore x- 
ample isopropenyl. 

Alkynyl - both as a group perse and as a stmctural element of other groups and comp o- 
yunds, such as haloalkynyl - is. in each case giving due consideration to the number of r- 
fbbn atoms contained in the group or compound In questton. either straight-chained, for ^x-; 
imple propargyl. 2-butynyl or 5-hexynyl, or branched, for example 2-elhynylpropyl or 2- 
propargylisopropyt. 

C-C.Cydoalkyl is cydopropyl, cydobutyl, cydopentyl or cydohexyl, especially cydo hexyl. 
Aryl is phenyl or naphthyl, especially phenyl. 

Heterocydyl is understood as being a five- to seven-membered monocyclic saturated or^^ 
saturated ring that contains from one to three hetero atoms selected from the group cons i- 
vsting of N. O and S, especially N and S. or a Wcydlc ring that may contain either In only one 
ring - such as. for example, thiazolyl. thiazolinyl, thiazdWinyl. pynolyl. pyrroBnyl. pyrrolldinyl, 
quinolinyl. quinoxalinyl. indolinyl. benzothiophenyl or benzofuranyl - or In both rings - such 
as. for example, in pteridinyl or purinyl - Independently of one another, one or more hetero 
atoms selected from N. O and S. Preference is given to thiazolyl. thiazolinyl, pyridyl.(pyrim I- 
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dinyl and benzothlazolyl. Heteroaiyl Is an aromatic mono- or bicydlc ring of the type defined 
above. 

The said heterocydyl rings are optionally substituted with one to three subsUtuents ^ac^ 
ding to substitution possibilities on the ring system - selected from the group consisting of 
halogen. C,-C.alkyl. halogen-C,-C,alkyI and X,. wherein X, is as defined herelnbelow. Pre- 
f erred are chlorine and -CH,Ci. 

Halogen - both as a group perse and as a stnictural element of other groups andc^p o- 
(unds. such as haloalkyl. haloalkenyl and haloalkynyl - is fluorine, chlorine, bromine or<ibdj;. 
• vl^e, Specially fluorine, chlorine or bromine, more especially chlorine or bromine, very espe- 

daily chlorine. 

Halo-substituted carbonK»ntalning groups and compounds, sudi as haloalkyl or halo- 
alkenyl. may be partially halogenated or perhalogenated. the halogen substituents in the 
case of multi-halogenation being the same or different Examples of haloalkyl - both as a 
group perse and as a stnictural element of other groups and compounds, sudi as halo- 
alkenyl - are methyl substituted from one to three times by fluorine, dilorine and/or by bro-; 
mine, such as CHF, or CF,; ethyl substituted from one to five times by fluorine, chlorine 
Wor by bromine, sudi as CH2CF3. CF^CF,. CF^CCIa. CFaCHCIa. CF^CHF^. CF^CFCIa. 
CFaCHBra. CF2CHCIF. CFaCHBrF or CaFCHCIF; propyl or isopropyl substituted from one to 
seven times by fluorine, chtorine and/or by bromine, such as CHaCHBrCHzBr. CFjCHFCFa, 
CH2CF2CF3 or CHCCFaV. and butyl or an Isomer thereof substituted from one to nine times 
by fluorine, chorine and/or by bromine, sudi as CF(CF3)CHFCF3 or CH2(CF2)2CF3. Halo- 
alkenyl is, for example. CHsCH=CHCI. CH2CH=CCl2, CH2CF=CF8 or CH2CH=CHCH2Br. 
A leaving group X, is hereinbefore and hereinafter understood as being all In connetion virtth 
diemical reactions atoms or groups whfch can act as leaving groups and which are known 
to the artisan. Prefened are halogen, such as fluorine, chtorine. bromine and todine; 
-0-C(=0)-A. -0-P(«0)(-A)2, -O-SiCCi-CrAlkylK -OKC-CrAlkyl). -0-Aiyl. -O.S(«0)aA. 
-S-P{=0)(-A)2. -S-P(=S)(-A)2, -S-S.(Ci-Ca-Alkyl). -S-S-Aryl, -S-(Ci-CrAlkyl). -S-Aryl. 
-S(=0)A. or -S(=0)2A, wherein A is C,-Ca-alkyl. CrC,-alkenyl. CrCralkinyl. aryl or benzyl, 
which are unsubsBtuted or substituted; C-Cralkoxy or dKC,-Cralkyl)amln. wherein the al- 
kyl gruops are independent of eadi other, NO3. NO2, sulfate, sulfite, phosphate, phosphite, 
caiboxylate, iminoester. N2 or carbamate. Preferred leaving groups are chlorine and broml- 
ne. espedally chlorine. Other prefened leaving groups are given in the examples. 
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Some compounds of fomiulae (I). (V) and (VI) may be In the fomi of tautomers. Therefore, 
hereinbefore and hereinafter the compounds of fomiulae (I). (V) and (VI) are to be under- 
stood as including also the corresponding tautomers. even If the latter are not mentioned 
specifically in every case. 

Compounds of fom>ulae (I). (II). (III). (V) and (VI) that have at least one basic centre are 
able to fomi. for example, add addition salts. These are fomied. for example, with strong 
inorganic acids, such as mineral adds, for example perchloric add. sulfuric add. nitric add. 
nitrous add. a phosphoric add or a hydrohaBc add. with strong organic caiboxyHc acids, 
such as unsubstltuted or substituted, for example halo^ubstituted. C,-C4alkane^rboxylic 
adds, for example acetic add. saturated or unsaturated dicarboxyllc adds, for example ox- 
alic, malonic. sucdnic. malelc. fumaric or phthalic add. Hydioxycarboxyilc adds, for example 
ascorbic, lactic, malic, tartaric or dtric add. or benzoic add. or with organic sulfonic adds, 
sudi as unsubstituted or substituted, for example halo-subsMtuted. C,.C4alkane- or aiyl- 
sulfonic adds, for example methane- or p-toluene-sulfonic add. Moreover, compounds of 
fomiulae (I). (II). (HI). (IV). (V) and (VI) having at least one add group are able to torn salts 
with bases. Suitable salts with bases are. for example, metal salts, sudi as alkali metal or 
alkaline earth metal salts, for example sodium, potassium or magnesium salts, or salts with 
ammonia or an organic amine, sudi as morphdlne. piperidine. pyrrolidine, a mono-, dl- or 
tri-lower alkylamine. for example ethyl-, diethyl-, triethyl- or dimethyl-propyl-amine. or a mo- 
no-, dl- or tri-hydroxy-lower alkylamine. for example mono-, di- or tri-ethanolamine. Further- 
more, corresponding internal salts may be fomied. Hereinbefore and hereinafter, the com- 
pounds of fomiulae (I) to (VI) are to be understood as being both the compounds of fomiu- 
lae (I) to (VI) in free form and the corresponding salts. The same applies to tautomers of 
compounds of fomiulae (I). (V) and (VI) and their salts. In the case of the compounds of 
formulae (I) to (III). (V) and (VI). preference Is m eadi case generany given to a process for 
the preparation of the free form. 

Within the scope of the invention, preference is given to a process for the preparation of a 
compound of formula (I) wherein 

(1) R, and Ra In ttie compounds of fomiulae (I). (V) and (VI) are either eadi independently 
of the other hydrogen or C,-C4alkyl. or together fomi a alkylene bridge containing 2 or 3 
carbon atoms, that may additionally contain a hetero atom selected from ttie group consi- 
sting of O and S, or may contain the group NRs. and Rs is H or Ci-C4alkyl; 
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espedany. R, and R2 are each hydrogen or together form a two- or three-membered alkyle- 

ne bridge that may additionally contain O or NR5. and Rs Is C,-C4allcyl; 

more especially. R, and R2 together are -CHrCMJHr, -CHrCHrCHr or -CHrCHr: 

(2) R in the compounds of the fom^uiae (II). (ill). (IV) and (VI) is unsubstituted or substituted 

C,-C,2alkyl: unsubstituted or substituted aryl-CrC4alkyl; unsubstituted or halo-substituted 

heterocycyl-CrC4alkyl. aryl-CrC«alkenyl or heterocycyKJrCalkenyi; unsubstituted or halo- 

substituted CrC4alkenyl. CrC^alkynyl. aryl-CrC^alkynyl. heterocycyl-CrC^alkynyl or C4- 

Ccydoalkyl: unsubstituted or halo-. C,-C4alkyl-. H0-CrC4alkyl- or HS-CrC4alkyl-substituted 

aryl: unsubstituted or halo- or CrC4alkyl-substituted heterocycyl; -CHrCOO-C-Cealkyl. - 

CH^O-Ct-Cealkyl. SR.. -(CHa)n-SRa or -CHrCOO-M. wherein M Is hydrogen or a cation 

and n is from 1 to 8; 

especially unsubsBtuted or halo-. OH- or SH-substituled C-Cijalkyl; unsubstituted or halo- 
substituted aryl-C,-C4alkyl; unsubstituted or halo-substituted heteroaryl-C,-C4alkyl. aryl- 
C,-C4alkenyl or heteroaryl-Ci-C4alkenyl: unsubstituted or halo-substituted C2-C4alkenyl. 
CrC4alkynyl. aryl-CrC4alkynyl. heteroaryl-CrC-alkynyl orCrCcydoalkyl; unsubstituted or 
halo-. Ci-C4alkyl-. H0-Ci-C4alkyl- or HS-C,-C4alkyl-substituted aryl; unsubstituted or hato- or 
C,-C4alkyl-substituted heteroaryl; -CHrCOO-C-Cealkyl. -CHrCOOi-Calkyl. SR.. 
-(CH2).-SR, or -CHrCOO-M, wherein M is hydrogen, an alkali metal cation or (alkyl)4N® and 
n is from 1 to 8; 

more especially CrC4alkyI. hydroxy-C,-C4alkyl. C3-C4alkenyl. CrC4alkynyl. cNoro^VC*- 
alkenyl. unsubstituted or chlorine-substituted phenyl, unsubstituted or chlorine-substituted 
benzyl, heterocydyl, cydohexyl. -CH2-CCX>Ci-C4aIkyl; 

very especially C,-C4alkyl. phenyl, benzyl, cyclohexyl. thiazolyl. benzothiazol-2.yl, -CHr 
coo-ethyl or -CHrCOO-Na; especially preferably phenyl or benzyl, most especially phenyl; 

(3) R m the compounds of fom>ulae (II). (III). (IV) and (VI) is SR. or -(CH2)»-SR, and 
Re is C-CeBlkyl, aryl-C,-C4alkyl, arylthio-C,-C4alkyl, heterocycyl-C,-C4alkyl. heterocycyl- 
thio-Ci-C4alkyl, CrC4alkenyl. aryl-CrC4alkenyl. heterocycyl-CrC4alkenyl. GrC4alkynyl. aiyl- 
C2-C4alkynyl, heterocycyl-CrC4alkynyl, cyclohexyl, aryl or heterocycyl; 
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especially Ci-C4alkyt. X 




xHX 

n Is 1 or 2, preferably 2; and X arid X, are as defined m the compounds (II) and (III): 
(4) X in the compounds of fomfiulae (III) and (IV) Is chlorine or bromine. 
The reactions of process steps a) to 0 described hereinbefore and hereinafter are carried 
out In a manner known perse, for example In the absence or. customarily, In the presence 
of a suitable solvent or diluent or of a mixture thereof, the reactions being carried out. as 
required, with cooling, at room temperature or with heating, for example in a temperature 
range of approximately from -80^ to the boiling temperature of the reaction medium, pre- 
ferably from approximately -20^ to approximately +12{y»C. especially from 2(y>C to 80«C. 
and, H necessary, in a dosed vessel, under pressure, under an inert gas atmosphere and/or 
under anhydrous conditions. Especially advantageous reaction conditions can be taken 
from the Examples. 

The reactants can in each case be reacted with one another as such, I.e. without the addi- 
tion of a solvent or diluent, for example in the molten state. However, the addition of an inert 
solvent or diluent or of a mixture thereof is in most cases advantageous. There may be 
mentioned as examples of such sdvents and diluents: 

aromatic, aliphatic and alicyclic hydrocaibons and halogenated hydrocarbons, such as ben- 
zene, toluene, xylene, mesitylene. Tetralin. chlorobenzene, dichlorobenzene, bromo- 
benzene, nitrobenzene, nitromethane. petroleum ether, hexane. cydohexane, dichloro- 
methane, trichtoromethane, tetrachloromethane, dichloroethane, trichloroethene or tetra- 
chloroethene; esters, such as ethyl acetate, methyl acetate, dimethyl carbonate, diethyl 
cartwnate, ethoxyethyl acetate, methoxyethyl acetate, ethyl fonnate; ethers, such as diethyl 
ether, dipropyl ether, diisopropyl ether, dibutyl ether, tert-butyl methyl ether, ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, ethylene glycol dimethyl ether, di- 
methoxydiethyl ether, tetrahydrofuran or dioxane; ketones, such as acetone, methyl ethyl 
ketone or methyl isobutyl ketone: alcohols, such as methanol, ethanol. propanol. Isopro- 
panol, butanol, ethylene glycol or glycerol; amides, sudi as N,N-dimethylfonnamide, N,N- 
diethylfonnamide, N,N-dimethylacetamide, N-methylpyrrolidone or hexamethylphosphoric 
add triamide; nitrites, such as acetonitrile or propionitrile: and sulfoxides, such as dimethyl 
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sulfoxide; or mixtures of such solvents. If tfie reaction In question is carried out in the 
presence of a base, bases such as triethylamlne, pyridine, N-methylmorpholine or N,N- 
diethylanlline In excess may also sen/e as solvent or diluent Suitable solvents for the re- 
action in question can be taken from the Examples. 

Process step a): 

The reaction is preferably carried out in a temperature range of from -40 to 160*0, espe- 
cially from -20 to 100*^C, customarily from -20 to 25*C. 

Solvents that are inert under the prevailing reaction conations are used, such as aliphatic 
and aromatic hydrocarbons, halogenated hydrocarbons, lower carboxylic adds, esters, nl- 
triles, amides, ethers; for example: petroleum ether, pentane, hexane, heptane, chloro- 
benzene, methylene chloride, ethylene chloride, bromochloromethane, chloroform, cart>on 
tetrachloride, tetrachloroethylene, acetic acid, ethyl acetate, acetonltrile, dimethylfonn- 
amide. dimethylacetamide, diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane; or a 
mixture thereof; customarily, chlorobenzene, methylene chloride, bromochloromethane, 
ethyl acetate, acetonitrile. nitrobenzene, nitromethane; or mixtures of such solvents. 

Water or a base may be added to the reaction mixture, if desired. Bases for facilitating the 
reaction are, for example, alkali metal or alkaline earth metal hydroxides, hydrides, amides, 
alkanolates, acetates, cart>onates, dlalkylamides or alkylsilylamides; alkylamines. alkylene- 
diamines. free or N-alkylated, saturated or unsaturated cydoalkylamines, basic hetero- 
cydes, ammonium hydroxides and also cart)ocydic amines. Examples are sodium hydrox- 
ide, sodium hydride, sodium amide, sodium methanolate. sodium acetate, sodium carbo- 
nate, potassium tert-butanolate, potassium hydroxide, potassium cartx>nate, potassium hy- 
dride, lithium diisopropylamide, potassium bis(trimethylsilyl)amide, caldum hydride, tri- 
ethylamlne, diisopropylethylamine, triethylenediamine, cydohexylamine, N-cydohexyl-N,N- 
dimethylamine. N,N-diethylaniline. pyridine. 4-{N,N-dimethylamlno)pyridlne, quinudidine, N- 
methylmorpholine, benzyttrimethylammonlum hydroxide and also 1 .5-diazabicydo[5.4.01- 
undec-5-ene (DBU). Prefered additives are sodium hydrogen cart>onate and water. The 
procedure generally yields a free compound of formula (III) (m = 0). However, the compo- 
unds of formula (III) can in many cases also be captured in the form of the hydrohalides, for 
example for the purpose of simpler isolation. The hydrohalides of formula (III), wherein m is 
1 , can then be converted into a free compound of formula (III) by the addition of a base or, 
altematively, without a base at elevated temperature, preferably at from 40''C to 140X. 



m 
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suitable halogenating agents are especially chlorine, bromine, iodine. POCI,. PCI,. PCIs. 
SO2CI2 or SOjBra. preferably chlorine, bromine or S02Cla. 

The same conditions as under process a) apply in respect of solvents and tempera^^^^^ 
however, ttie reaction is carried out without the addition of a base. 
The reaction is preferably canied out under normal pressure. 

The reaction time is not critical; a reaction time of from 0.1 to 24 hours, especially from 0.5 

to 6 hours, is preferred. 

The product is isolated by ttie customary mettxxJs. for example by means of filtration, crys- 
tallisation, distillation or chromatography, or any suitable combination of such mettKKls. 

Prry«;>ftfififitePCV. 

The solvents and bases used can be taken from ttie d«alls given wHh regard to process 
step a). 

The reaction is preferably carried out at a temperature of from approximately 0»C to 
approximately +180-C. especially at from approximately .^OrC to approximately ^80»C. in 
many cases at from room temperature to tiie reflux temperature of tiie solvent. In an espe- 
cially preferred fomi of variant c). a compound of fomiula (IV) is reacted at from 0»C to 
120»C. especially from 20-0 to 80^. preferably from 30-C to 60<'C. in an ester, especially 
in dimethyl carbonate, and preferably in ttw presence of a base, especially KaCO,. 
The reaction is preferably carried out under nonnal pressure. 

The reaction time is not critical; a reaction time of from 0.1 to 48 hours, especially from 0.5 
to 12 hours, is preferred. 

The product is Isolated by customary mettwds. for example by means of filtration, crys- 
tallisation, distillation or chromatography, or any suitable combination of such mettiods. 

Bases are customarily used to fadlttate the reaction; they are of the same type as those 
mentioned under process step a). 

The reactants can be reacted witt) one anottier as such. i.e. wittiout a solvent or diluent, for 
example In tiie molten stale. However, the addition of a solvent or diluent is in most cases 
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ad«„Bgeou,.E«n,ptesolsu*sohentsandd»«ntsa»:«len««on««c.alip^^ 
^0 M^cartx-ns and h,.09en.»d h,d™«tcns. *» 

„e mes«y^, TeUa,*,, <«(«*««ene. d«*»*en»ne. b™«ob«nzene, pe«-eum ett«r. 

cdohe.-,.. dic«o™ne.hane, «c«o™ne*»». c»t».te»«Nonde, d^o- 
,„e,,«™, wchto^emene or «r«««o«h«»; bs»«, su* as a««.e, memy^ aoeta- 
« diethyl caftonate. diethyl cartx>nate. mathy. I«mat.. ethyl lom-le. ethoxyett^yl a^ 
«e, n.«h<«yelhy. acetate; ethe«, such as ether. <^ ether. dUsoprop^ et.»r. 
d,H<t,.ether.tert-.x«yi™ih,. ether. «hy.e«gl,c=.n«»»^ 
„««^ ether, ethylene ^ d^nethyl et.«r. *»thox,*thyl ether, ,e.rahydro(u,an or d,- 
oxane; ketones, su* as acetone, methyl elhyt l»tone. methyl Isopropyl Ketone or mett^ 
teotutyl ketone; ateohots. such as meth«»l. ethanol. propanol. Isopropanol t».tanol ethy- 
te^gVcol or glycerol: amides, such as N.N*nelh,l.onha^*le.N,^^ethy.lo■ma|^^ 

N ^wmethylacat»nlde. NH,»«h,l(Vn*to» "t^^ 

,es such as ac^onitille or proplonlhll.; and suHoxMes. such as dimethyl sulloxide; or m,xtu- 
01 such solvents. It the reactton IS canted out in the presence of a base. t«ses such as 

«te,hylamine. pyMne. N-melhylmorphoUne or N.fMtethylan»ne in excess may sen« as 

solvent or diluent. 

The reaction may alternatively be carried out Ir, a heterogeneous two-phase mixture, for ex- 
ample a mixture of organic solvents or an organic solvent and an aqueous phase, rf 
necessary in the presence ofaphase-transfer catalyst, for exarnpleacrown ether ora^^^^ 

aalkylammonium salt. 

in a preferred emtK>diment of variant d). the reaction is carried out at a temperature t,etwe- 
en 0-C to atx)ut .I8OOC. especially t,etween .10«C and ^^C. in may cases l«tween am- 
bient temperature and the refluxing temperature of the solvent In a especially preferred 
embodiment of variant d). the compound of the fomiula (III) fe reacted with a compound of 
the fom,ula (V) at between 0«C and 120-C. especially between 20-C and 80-C. preferably 
between 60-C and 80«C. in an amide, preferably N.N-dimethyl-fom«mide. preferably In the 
presence of a base, espedally KaCOa. 
The reaction is preferably carried out under normal pressure. 

The reaction time is not critical: a reaction time of from 0.1 to 48 hours, especially from 0.5 
to 12 hours, more especially from 3 to 12 hours. Is preferred. 
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The product is Isolated by the customaiy methods, for example by means of filtration, crys- 
tallisation, distillation or chromatography, or any suitable combination of such methods. 
The yields achieved are customarily good. A yield of 80 % of the theoretical value can often 
be obtained. 

Preferred conditions under which the reaction is carried out can be taken from the Ex- 
amples. 

For process step e) the same process conditions as under variant d) apply: however, an 
additional equivalent of a base of the type indicated under process step a) is added to the 
reaction mixture: preferably, at least three molar equivalents of base are added. 
In a preferred embodiment of variant e). a compound of the fomiula (IV) is reacted with a 
compound of the fomiula (V). at a temperature between O'C and 120-C. especially between 
20»C and SOX. preferably between aOX and BO-C. In a ketone, preferably methylethylke- 
ton. preferred in the presence of a base, especially K^CO* preferably in the presence of a 
phase transfer catalyst, especially l-(chloromethyl)-4-aza-1-azonlabicyclo 12.2.21 octa- 
nechloride. In another prefened embodiment of variant e) a compound of the fomnula (IV) is 
reacted with a compound of the fom»ula (V) at between OX and 120X. preferably 20X 
and 80°C. especially preferred between 30'C and 60»C. In an ester, especially dlmethylcar- 
bonate. preferably in the presence of a base, especially KaCOa. 

Prr^rftss step 0: 

Suitable hatogenating agents are. for example, elementary chlorine. Javelle water, poly- 
sulfur dichloride. sulfur dfchloride. phosphorus trichloride, phosphoms pentachloride. or 
mixtures of two or more of those reagents; especially elementary chlorine. Javelle water, 
sulfur dicNoride or a mixture of those compounds, more especially Javelle water. 
The teactants can be reacted with one another as such. I.e. without a solvent or diluent, for 
example in the molten state. However, the addition of a solvent or diluent is In most cases 
advantageous. Examples of such solvents and diluents are: water adds such as. for ex- 
ample, hydrochloric add. sulfuric add. fomnic add or acetic add; aromatic, aliphatic and 
alicydic hydrocarbons and halogenated hydrocarbons, for example benzene, toluene, xyle- 
ne, mesitylene. Tetralin. ditorobenzene. didriorobenzene. bromobenzene. petroleum ether, 
hexane. cyctohexane. dtehloromethane, tricWoromethane, carbon tetrachloride, dlchlo- 
roethane. tridiloroethene or tetraditoroethene; esters, sudi as ethyl acetate; ethers, sudi 
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as diethyl ether, dipropyl ether, dilsopropyl ether, dibutyl ether, tert-butyl methyl ether, 
ethylene glycol monomethyl ether, ethylerie glycol monoethyl ether, ethylene glycol dimethyl 
ether, dimethoxydlethyl ether, tetrahydiofuran or dioxane: ketones, such as acetone, methyl 
ethyl ketone or methyl Isobutyl ketone; alcohols, such as methanol, ethanol. propanol. .so- 
propanol. butanol. ethylene glycol or glycerol: amides, such as N.N-dimethyIfom»amide. 
N N-dlethylfomiamide. N.N-dimethylacetamlde. N-methylpyrrolldone or hexamethylphos- 
phoric add triamide: nitriles. such as acetonltrile or proplonltnie: and sulfoxides, such as dh 
methyl suHoxIde: or mixtures of such solvents. In a preferred torn, the reaction is earned 
out in a halogenated hydrocart)on. especially In dtehloromethane. In an especial^ preferred 
iom, the reaction is canied out in an aqueous acW. for example hydrochloric add. 
The reaction is preferably carried out at a temperature of from approximately 0»C to 
approximately +180»C. especially at from approximately +10»C to approximately +8(r'C. In 
many cases at from room temperature to the reflux temperature of the solvent. In a prefer- 
red fom, of variant 0. the reaction is carried out at from O^C to 1 20»C. especially at from 
1Cy»C to 50»C, preferably in aqueous hydrochloric acid. 
The reaction is preferably carried out under normal pressure. 

The reaction time is not critical; a reaction time of from 0.1 to 48 houis. espedally from 2 to 
12 hours, is preferred. 

I The product is isolated by the customary methods, for example by means of filtration, crys- 

tallisation, distillation or *romatography. or any suitable combination of sud^ methods. 
The yields adiieved are customarily good. A yiekJ of 50 % of the theoretical value or above 
can often be obtained. 

Preferred conditions under whidi the readion is carried out can be taken from the Ex- 
ampies. 

Salts of compounds of fomiulae (I) to (VI) can be prepared In a manner known perse. For 
example, add addition salts are obtained by treatment with a suitable acW or a suitable ton 
exdiange reagent, and salts with bases are obtained by treatment with a suitable base or a 
suitat)le ion exchange reagent. 

Salts of compounds of formulae (I) to (VI) can be converted into the free compounds of 
formulae (I) to (VI) in customary mannen add addition salts, for example, by treatment with 



^1 

O 

U1 
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a suitable basic agent or a suitable Ion exchange reagent, and salts with bases, for examp- 
le. by treatment with a suitable add or a suitable Ion exchange reagent. 
Salts of compounds of fomiulae (I) to (VI) can be converted into different salts of compch 
unds of f om^ulae (I) to (VI) in a manner known per se, add addition salts, for example, can 
t,e converted into different add addition salts, for example by treating a salt of an Inorganic 
acid sudi as a hydrodiloride. with a suitable metal salt, su* as a sodium, barium or sHver 
salt, of an add. for example silver acetate. In a suitable solvent in which an Inorganic salt 
that fomis. for example sliver diloride. Is insoluble and therefore separates out of the re- 
action mixture. 

Depending on the procedure and the reaction conditions, the compounds of fomiulae (I) to 
(VI) having salt-forming properties can be obtained in free fonn or in the fomi of salts. 
The compounds of fomtulae (I) to (VI) and In ea* case, where applicable, their tautomers. 
C in eadtt case m free form or in salt fomi. may be in the \om of one of the possible isomers 
i or in the fomi of a mixture thereof, for example, depending on the number of asymmetric 

cart>on atoms occurring In the molecule and their absdute and relative configuration, and/or 
depending on the configuration of non-aromatic double bonds occumng in the molecule, in 
the fom> of pure isomers, sudi as antipodes and/or diastereoisomers. or in the fomi of 
P mixtures of Isomers, sudi as mixtures of enantiomers. for example racemates. mixtures of 

S diastereoisomers or mixtures of racemates: the invention relates both to the pure isomers 

m and to all possible mixtures of isomers and Is to be interpreted as sudi hereinbefore and 

hereinafter, even If stereodiemlcal details are not mentioned spedfically in every case. 
Mixtures of diastereoisomers and mixtures of racemates of compounds of fonnulae (I) to 
(VI) which may be obtained by the process according to the starting materials and proce- 
dures diosen. or whldi are obtainable by another method, or their salts, can be separated 
into the pure diastereoisomers or racemates In known manner on the basis of the physico- 
chemical dWerences between the constituents, for example by means of fractional crystal- 
lisation, distillation and/or chromatography. 

•fixtures of enantiomers. sudi as racemates. that are obtainable In a corresponding manner 
can be resolved into the optical antipodes by known methods, for example by recrystaHlsa- 
tion from an optically active solvent, by diromatography on chiral adsorbents, for example 
high pressure liquid diromatography (HPLC) on acelyteellulose. with the aW of suitable 
microorganisms, by deavage with spedfte. immobilised enzymes, v^a the fonnation of indu- 



D 
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sion compounds, for example using chlral crown ethers, only one enantiomer being com- 
plexed. or by conversion Into diastereoisomeric salts, for example by reacting a basic end- 
product racemate with an optically active add, such as a carboxylic acid, for example cam- 
phoric, tartaric or malic add, or a sulfonic add, for example camphorsulfonic add, and se- 
parating the mbcture of diasteredsomers so obtained, for example on the basis of their diffe- 
rent sdubilities by fractional crystallisation, into the diastereoisomers, from which the desi- 
red enantiomer can be freed by the action of suitable, for example basic, agents. 

Apart from by separation of corresponding mixtures of isomers, pure diastereoisomers and 
enantiomeis can be obtained according to the Invention also by generally known methods 
of diastereoselecBve and enantioselective synthesis, for example by carrying out the 
process according to the invention using starting materials having conespondingly suitable 
stereochemistry. 

The compounds of formulae (I) to (VI) and their salts can also be obtained in the form of 
their hydrates and/or include other solvents, for example solvents that may have been used 
for the crystallisation of compounds that occur in sdid form. 

The invention relates to all those forms of the process according to which a compound ob- 
tainable as starting material or intermediate at any stage of the process is used as starting 
material and all or some of the remaining steps are carried out, or a starting material is used 
in ttie form of a derivative or salt and/or in the fonn of its racemates or antipodes or, espe- 
dally, is formed under the reaction conditions. 

Compounds of formulae (I), (III). (IV), (V) and (VI) obtainable In accordance with the process 
or by another method can be converted into different corresponding compounds In a man- 
ner known perse. 

In the process of the present invention there are preferably used those starting materials 
and intermediates, in each case in free form or in salt form, which lead to the compounds of 
fomiulae (I) to (VI) described at the beginning as being espedally valuable, or their salts. 

The invention relates espedally to the preparation processes described in Examples PI to 
P4. 

The present inventton relates also to the compounds of formula (IV) and, where applicable, 
their E/Z-isomers, mixtures of E/Z-isomers and/or tautomers, in each case in free form or In 
salt form, wherein R is as defined above for formula (I). 
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The present invention relates also to processes 

a) for the preparation of a compound of fomwila (III) from a compound of formula (II): 

b) for the preparation of a compound of formula (IV) from a compound of fomiula (II); 

c) for the preparation of a compound of fonnula (III) from a compound of fonnula (IV); and 

e) for the preparation of a compound of fonnula (VI) from a compound of fonnula (IV) and a 
compound of formula (V), and 

f) for the preparation of a compound of formula (VI) from a compound of fonnula (III) and a 
compound of formula (V). 

For substituents R in the compounds of fomiulae (11). (III). (IV) and (VI). the same preferred 
meanings as mentioned above in the processes for the preparation of the compounds of 
fonnula (I) apply. 

The compounds of fomiulae (I). (II). (III). (V) and (VI) are known, for example as intenne- 
diates in the preparation of pesticides, or they can be prepared in accordance with 
processes known perse. 
Pfpparatio n Examples 

F^amnle P-A" r9.^htoro.alM ^-riithiocarbamic acid benzvl eSter 

47 g of 2-chloro-allyl isothiocyanate and 40 g of benzyl mercaptan are dissolved In 150 ml 
of acetonltrile and 150 ml of toluene. Then 1 g of 1.4-diazabfcyclo[2.2.2]octane is added 
and the mixture is heated to 75'*C and stirred for one hour. After cooling to room tempera- 
ture, the solvent is removed by evaporatton and the residue is crystallised from ether/- 
hexane. In that manner the title product having a melting point of 46.48«^ (compound A) Is 
obtained. 

gxample P-B : The other compounds listed in Table la can also be prepared in a manner 
analogous to that described in Example P-A. 
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Table la : Compounds of the fomiula 



(H) 



Comp. No. 



Physical data 



A 
B 

C 
0 



E 
F 
G 
H 
I 

J 

K 

L 

M 

N 



O 
P 
Q 
R 
S 

T 

U 

V 

w 



t)enzyl 
phenyl 
cydohexyl 



NH 




a S 



S-CHj-CHj- 



CHa=CH-CHr 

CICH=CH-CHr 

CH2=C(CH3)-CHr 

CH2=CH-eHrCHr 

2-chlorol>enzyl 

4-chlorot)enzyl 

CKtaC-CHa* 

isopropyl 

C2H5-OC(=0)-CHr 

ay 

n-CsHr 

HO-CHrCHr 

tert-butyt 

n-Ct2H2r 

2-ethyl-pentyl 

benzyl 

phenyl 

cydohexyl 



NH 




CI S 
CH2=CH-CH2- 



S-CHj-CHj- 



Cl 
CI 

a 

CI 



CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 
CI 



CI 

CI 
CI 
CI 
CI 

Br 

Br 

Br 

Br 



Br 



m.p.: 4e-Aerc 

m.p.: 40'C 
m.p.: 37°C 
m.p.: 97-98'C 
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Comp. No. 


R 


X, 




Y 


CICH=CH-CHr 


Br 




z 


CH2=C(CH3)-CH2- 


Br 




AA 


CH2=CH-CH2-CHr 


Br 




BB 


2-chlorobenzyl 


Br 




OC 


4-crHoroDenzyi 


Br 




DD 


CH-C-CHr 


Br 




EE 


isopropyl 


Br 




FF 


CaHs-OCfsOVCHr 


Br 




GG 




Br 


r~i 
















HH 




Br 




II 


HOCHrCHr 


Br 


H 


JJ 


tert-butyi 


Br 


•sss? 


KK 


n-Ci2H2r 


Br 


u 

s 


1 1 


o.pthvl -npntvl 
£ oil lyi fjvt iiyi 


Br 


y " 


m 


benzyl 


1 




MM 


phenyl 


1 




c» 


cydohexyl 


1 




pp 


J — NH 


1 



Physical data 



QQ 
RR 

SS 



UU 
W 




a S 
benzyl 
phenyl 
cydohexyl 



S-CHj-CHj- 



NH 




a s 



S^Hj-CHj- 



benzyl 
phenyl 



F 
F 
F 
F 

O-SOrCFa 
O-SOrCFa 
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Comp. No. R Xi Physical data 

WW cydohexyl S(=0)2CeH5 

XX NH S(=0)2C,H5 

=\ ^S-ChL-CH.. 
CI S ^ ^ 

Example P1a: 2>Benzvlsulfanvi-5H:hloromethvl'thlazote 

Under a slight stream of nitrogen. 35.8 g of (2-chIoro-allyl)-dithiocart)amlc acid benzyl ester 
and 31 .8 g of sodium hydrogen carbonate are placed in 250 ml of chlorobenzene. The 
mixture is then cooled to 5-6**C. The apparatus is flushed thoroughly with nitrogen. Then 
28.2 g of sulfuryl chloride are added in the course of 120 minutes in such a manner that the 
temperature can be maintained at 5-10"^. When the addition is complete, stirring is carried 
out for about 20 minutes. The reaction mixture is filtered off with suction, the filtration 
residue is washed with 20 ml of chlorobenzene, and the filtrate is thoroughly degassed in 
vacuo at 20-25*'C. Then the solvent is removed by distillation at SO^'C under reduced 
pressure. 90 ml of hexane are added to the residue. Seeding Is carried out, then the mixture 
is stin^ed at about O^'C and about 0.8 g of hydrogen chloride gas is introduced until the 
solution will take up no more gas. The mixture is stin^ed for a further 15 minutes, the crude 
product is filtered off at O-S'^C. and the filtration residue is washed with 10 ml of hexane and 
dried in vacuo. In that manner 2-benzylsulfanyl-5-chioromethyl-thiazole is obtained in the 
form of the hydrochloride. 

Examole Rib : 2>Benzvlsu lfanyl-5-chloromethvl-thiazole 

5.0 g of (2-chloro-allyl)-dithiocart>amic acid benzyl ester and 4.1 g of sodium hydrogen 
cart>onate are placed in 100 ml of dichioromethane and cooled in an ice bath. In the course 
of 3 minutes, a solution of 3.2 g of sulfuryl chloride in 10 ml of dicMoromethane is added, 
and when the addition is complete the ice bath is removed. The mixture is stirred at room 
temperature for 2 hours and filtered off with suction, and the filtrate is concentrated by 
evaporation. The residue cr^tallises after the addition of diethyl ether, nitration yields 2* 
benzylsulfanyl-5-chloromethyl-thiazole having a melting point of 129-1 31 ""C in the form of 
the hydrochloride. Extraction of the mother liquor with semi-saturated aqueous sodium 
hydrogen cartx)nate solution and removal of the ether by distillation yield 2-benzylsulfanyl- 
5-chloromethyl-tMazoie having a melting point of 57-61 ""C. 
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gxamplePIc : The other compounds listed In Table 1 b can also be prepared In a manner 
analogous to that described in Examples P1a and P1b. 
Table 1b : Compounds of the fonnula 



X 

x(HX)„ 



Comp. 
No. 


R 


V 
A 




1.1 


k>enzyl 


CI 




12 


t)enzyl 


CI 


HCI 


13 


t)enzyi 


Br 


- 


1.4 


t)enzyl 


Br 


HBr 


15 


phenyl 


CI 


- 


1.6 


phenyl 


CI 


HCI 


1.7 


phenyl 


Br 


- 


1.8 


phenyl 


Br 


HBr 


15 


cydohexyl 


Br 


- 


1.10 


cydohexyl 


Br 


HBr 


1.11 




CI 




1.12 


CH2=CH-CHr 


CI 




1.13 


CICH=CH-CHr 


CI 




1.14 


CH2=C(CH3)-CHr 


CI 




1.15 


CH2=CH-CHrCHr 


CI 




1.16 


2-chlon>benzyl 


CI 




1.17 


4-chiorobenzyl 


CI 




1.18 


CHsC-CHr 


CI 




1.19 


isopropyl 


CI 




^20 


C2HrOC(=Oy-CHr 


CI 





m.p.: 57-59''C 

m.p.: 13rC 
(decomp.) 
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Comp. 
No. 


R 


X 


(HX)m Physical data 


121 




CI 


- 


122 




CI 






\\r\ r*LJ _OLJ 


CI 




154 


leii-Duiyi 


a 




155 


n-Ci2H2s* 


a 


: 


126 


2-ethyl-penlyl 


a 




127 


isopropyt 


Br 


- 


128 


C2HrOC(=0)-CHr 


Br 


- 


129 




Br 


- 


1.30 


n-CsHr 


or 




1.31 


HO-CHrCHr 


Br 




1.32 


tert-butyl 


Br 




1.33 


n-Ci2H25- 


Br 




1.34 


2-ethyt-pentyl 


Br 





g^tample P2a : -| ,p.pte (.y.hmmoin ftthvl..'i'.ehloro-4 f^rilhvriro-thiazQl-g'-Vl-niW 
^l^^yrimbromide 

100 g of acetonitrile are placed In a reactor. At 10-20»C. with stirring, asolutlon of 36 g of 
(2-chlorD-allyl)-dithiocarbamic add 2-(2-chloro-aliylthio-cart)amoy|.sulfanyl)-e»»yl ester In 
1 00 g of acetonitrile and 34 g of bromine are metered In simultaneously within a period of 
30 minutes. When the metering in is complete, stirring is continued for a further 30 minutes 
at 20°C. The product is isolated by filtration over a glass frit, washed with 50 g of acetonitrile 
and dried in vacuo at 30*0. The title product Is obtained in the fomi of the dihydrobromide 
(compound 2.4). 

Fyampie P2b : 9.RpnT«lsiitfafwl- ' ^-hrnmnmethvl-5-chloro-4.5-dihvdfn-thifl^ hydTPbrOmide 
under a slight stream of nitrogen. 19.9 g of (2.chloro-allyl)-dlthlocart)amlc add benzyl ester 
are placed in 100 ml of ethyl acetate and cooled to 0-rC. During the addition of bromine. 
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s 

O 



the apparatus is flushed thoroughly with nitrogen. 14.0 g of bromine are added In the 
course of 40 minutes In such a manner that the temperature can t>e maintained at 0-1 0»C. 
When the addition is complete, stirring is carried out for at)out 20 minutes. The reaction 
mixture is concentrated in vacuo at 20-25»C. 50 ml of hexane are added, the mixture is 
filtered at 20-25»C. and the filtration residue Is washed with 40 ml of hexane and dried in 
vacuo at room temperature. The title product is obtained in the fomi of the hydrobromide 
(compound 2.1). 

fjrMW^°?^- fr-P T»"^omPth./».fi.nhlo r ^-9.phAmH5;..HanvM R-riihvclro-thiazQig hy^lrpbrpmH^g 
under a slight stream of nitrogen. 18.4 g of (2-chloro-allyl)-dithiocart)amic acid phenyl ester 
are placed in 100 ml of bromochloromethane and cooled to 0-1«>C. Before and during the 
addition of bromine, the apparatus is flushed thoroughly with nitrogen. 13.8 g of bromine 
are added in the course of 120 minutes In such a manner that the temperature can be main- 
tained at 0-10»C. When the addition Is complete, stirring Is carried out for about 20 minutes. 
The reaction mixture is concentrated in vacuo at 20-25»C. 50 ml of hexane are added to the 
residue, and the product is filtered off with suction at 20-25OC. washed wHh 30 ml of hexane 
and dried in vacuo at room temperature. The title product Is obtained In the forni of the 
hydrobromide (compound 2.2). 

Analysis: C 29.9 %. N 3.6 %, CI 8.9 %. S 15.8 %. Br 39.1 % (calc: C 28.7 %. N 3.5 %. 
S 15.8 %. CI 8.8 %. Br 38.5 %) 

bromide 

Under a slight stream of nitrogen. 19.0 g of (2-chloro-allyl)-dithlocart)amlc add cyclohexyl 
ester are placed in 100 ml of acetonrtrile and cooled to 0-1»C. Before and during the addi- 
tion of bromine, the apparatus is flushed thoroughly with nitrogen. Then 14.0 g of bromine 
are added in the course of 70 minutes in such a manner that the temperature can be main- 
tained at 0-1 0°C. When the addition is complete, stirring is carried out for about 20 minutes. 
The reaction mixture is concentrated in vacuo at 20-25^. 50 ml of hexane are added to the 
erode product, and the product is filtered off with suction at 20-25»C. washed twice with 
45 ml of hexane and dried in vacuo at room temperature. The title product is obtained in the 
form of the hydrobromide (compound 2.3). 
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aaniBla£2fi: The other compounds listed in Table 2 can also l» prepared in a manner 
analogous to that described In Examples P2a to P2d. 
jable 2 : Compounds of the fonnula 

""'ll/C'* (>V) 



*HX 



Comp. No. 

21 
2.2 
23 

24 



R 

benzyl 
phenyl 
cydohexyl 



CI 



Br 




HBr 

■S-CHj-CHj- 



X Xi Physical data 

Br CI m.p.: 95-96»C 
Br CI m.p.: 122»C (decomp.) 
Br a m.p.:93-115»C 

(deoomp.) 
Br CI m.p.: ITS'C (decomp.) 



2.5 benzyl 

2.6 phenyl 



Br Br 
Br Br 



2.7 cydohexyl ^r 

on Br Br 

CI r^"! 'HBr 

Bf^^^^/^S-CHj-CHj- 



29 


t)enzyl 


Br 


I 


210 


phenyl 


Br 


1 


211 


benzyl 


Br 


F 


212 


phenyl 


Br 


F 


2.13 


CH2=CH-CHr 


Br 


CI 


214 


GICH=CH-CHr 


Br 


CI 


215 


GH2=C(CH3)-CHr 


Br 


CI 


216 


CH2=CH-CH2-CHr 


Br 


CI 


217 


2-chlorot)enzyl 


Br 


CI 


218 


4-chlorot)enzyi 


Br 


CI 
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Comp. No. 

2.19 
220 
22^ 
222 

223 
224 
225 
22B 
227 
228 
229 
2.30 
Z31 



R 

CHsC-CHr 
isopropyl 

C2HrOC(=0)-CHr 

av 

n-CsHr 

HO-CHrCHr 

tert-butyl 

n-CiaHjsr 

2'ethyl-pentyl 

benzyl 

phenyl 

cydohexyl 



CI 



N 



Br 




HBr 

S-CHj-CHj- 



X Xi Physical data 

Br CI 

Br CI 

Br CI 

Br a 

Br CI 

Br CI 

Br CI 

Br CI 

a CI 

CI CI 

CI CI 
CI CI 
CI CI 



2.32 benzyl 

2.33 phenyl ^ 

2.34 cydohexyl ^1 Br 

o'vi Ki CI Br 

2.35 ar-N 'HB^ 



Z36 


benzyl 


CI 


1 


2.37 


phenyl 


CI 


1 


2.38 


benzyl 


CI 


F 


2.39 


phenyl 


CI 


F 


2.40 


CHasCH-CHr 


CI 


CI 


2.41 


CICH=CH-CHr 


CI 


CI 


Z42 


CH2=C(CH3)-CHr 


a 


CI 


2.43 


CH2=CH-CHrCHr 


a 


a 
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Comp. No. 


R 


X 


X, 


2.44 


2-chlorobenzyl 


CI 


CI 


2.45 


4-chlorobenzyt 


CI 


CI 


2.46 


CHsC-CHj- 


CI 


CI 


2.47 


isopropyl 


CI 


CI 


2.48 


CaH5-0C(=0)-CHr 


CI 


CI 


2.49 




CI 


CI 


2.50 


n-CsHr 


a 


CI 


251 


HCVCHrCHr 


CI 


CI 


252 


tert-butyl 


a 


CI 


2.53 


n-Ci2H2s* 


ci 


CI 


2.54 


2-ethyipentyl 


CI 


CI 



Physical data 



Pyampie P3a t ?.f9.PhAnvlthic>.thiq ^r^-s.yi.methvlV.S-mRthv1-4-nitrpimino-pftrhv(jrp^ .3.5- 



17.6 g of S-methyM-nitroimino-pertiydrD-l .S.S-oxadiazine. 0.1 g of 1-(chloromethyl)-4-aza- 
1-azoniablcyclol2.2.21octane chloride and 48.3 g of powdered potassium cart)onate are 
placed in 100 g of methyl ethyl ketone. At from 35 to 40»C, 40.4 g of 5-bromomethyi-5- 
chloro-2-phenylsulfanyl-4,5-dihydro-thla20le hydrobromide are introduced In the form of a 
powder over a period of 2 hours. After 4 hours. 120 ml of water are added to the reaction 
mixture, the pH is adjusted to 6 with concentrated hydrochloric add. the mixture is heated to 
70^ and the aqueous phase is separated off. The organic phase Is concentrated to half 
the volume and cooled to 0»C. and the solid product is filtered off. washed with 10 mt of 
cold methyl ethyl ketone and dried in vacuo at 50»C. The title product having a melting point 
of 147''C is Obtained (compound 3-2.3). 

gxample P3b : a.f9.Phenvlthi o -thia7ol.5-vl-methyiW'>.methvl-4-nitmimino-pefhVdrp-1.3.5: 



17.6 g of 3-methyl-4-nltrolmino-pert)ydro.1.3.5-oxadiazine. 0.1 g of Hchloromethyl)-4-a2a- 
1-azoniabteyclo[2.2.21octane chloride and 48.3 g of powdered potassium carbonate are 
placed in 100 g of dimethyl carbonate. At from 35 to 40^. 40.4 g of 5-bromomethyl-5- 
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chlo«.2-phen,lsuten,M,5^«hy<f«.-thlazote hy^obronnide a« im«K*.ced in the lom. ol a 
p<«de. over a pe*d Of 2 hou-s. Alter 4 h«,s. 120 n,l ol water are added to the reaouon 

nocture. PH is adjusted to 6 «ith concen»at«l Mro*,ortc acid, and the mixture ,s 
,««,ed to 7<W. Tl» product dbsohres in the orgarte phase arK. is separated iro,,. ^ 

eous phase. The organlo phase IS concentrated to half the «*n» and cooled to O-C, ^ 

the solid produd is filtered off, -ashed wim 10 ml of cold n»th,l eth,! ketone and dri^ 

«a«. at 50^. The title product ha«ng a mailing point ol 14r« is obtained 

(compound 3-2.3). 



17 6 0 0! 3^ethyl-4-nltrolmlrK>.perhyd«>-1.3.5K,xadiazine and 41 .5 g of powdered potass- 
urn carbonate are placed In 100 g of metfnrl ethyl ketone. At from 30 to 35»C. 36.7 g of 5- 
brornornetf,y|.5<rrforo.2^ohexylsulfanyl^.W.^^^^ f^ydrobromlde are intro- 
duced In the form of a powder over a period of 2 flours. After 4 hours. 1 20 ml of water are 

added to the .eacllon mixture, the pH Is adjusted to 6 with concentrated hydrochloric acd. 
and the mbclure Is heated to 70X. The product dissolves In the organic phase and .s sepa- 
rated from the aqueous phase. The o-ganlc phase Is cooled to 0-C and the solid product is 
filtered off. washed with 10 ml of cold methyl ethyl ketone and dried in vacuo at 50-C. The 
title product having a melting point of 109-1 10-C Is obtained (compound 3-2.10). 
eamolaPad: The other compounds listed in Tables 3-1 and 3-2 can also be prepared In a 
manner analogous to that described In Examples P3a to P3c. 
Table 3-1 : Compounds of the formula 



Comp. 
Mo. 


R 


Ri 


Z-R2 


Q-Y 


3-1.1 
3-12 


benzyl 
benzyl 


H 

CHa 


NHz 
NHz 


CHNO2 
CHNO: 
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Comp. 
No. 

3-1.3 

3-1.4 

3-15 

3-1.6 

3-1.7 

3-1.8 

3-1.9 

3-1.10 

3-1.11 

3-1.12 

3-1.13 

3-1.14 

3-1.15 

3-1.16 

3-1.17 

3-1.18 

3-1.19 



Q.Y M.p.rC) 



benzyl 

benzyl 

benzyl 

benzyl 

benzyl 

benzyl 

benzyl 

benzyl 

benzyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 

phenyl 



CsHs 


NHz 


CHNO2 


C2H5 


NHCHs 


CHNOa 


H 


NHCH3 


N-NOe 


H 


NHCaHs 


N-N02 


CH3 


NHCH3 


N-N02 


H 


NHCH3 


N-N02 


CHa 


NHa 


N-N02 


H 


NHa 


N-NO2 


CH3 


NH-n-CsHr 


N-NOs 


H 


NHCHs 


N-NO2 


H 


NHCaHs 


N-NO2 


CH3 


NHCH3 




H 


NHCH3 




CH3 




N-NOa 


H 




N-N02 


CH3 


NH-n-CaHr 


N-NO2 


CH3 


NH-tett- 


N-NOa 



butyl 



3-120 


phenyl 




NH-n-butyi 


N-NO2 


3-121 


phenyl 


H 


N(CH3)2 


N-N02 


3-122 


phenyl 


CH3 


N(CH3)2 


N-NO2 


3-123 


benzyl 


H 




N-CN 


3-124 


phenyl 


H 


NHC2H5 


N-N02 


3-125 


phenyl 


CH3 


NHCHa 


N-CN 


3-126 


phenyl 


CH, 


N(CH3)2 


CHNO2 


3-127 


phenyl 


CH3 


NHCaHs 


CHNO2 


3-128 


cydohexyl 


CHs 




CHNO2 


3-129 


cycloh«cyl 


CaHs 


NH, 


CHNOa 


3-1.30 


cydoh^ 


H 


NHCH3 


N-NO2 


3-1.31 


cydohexyl 


H 


NHCsHs 


N-NO2 


3-1.32 


cydohexyl 


CH3 


NHCHs 


N-NOa 
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No. 


R 


Ri 


Z-R2 


Q-Y 




3-1.33 


cydohexyl 


CHs 


N(CH3) 


N-NO2 




3-1.34 


cydohexyl 


CHs 


NHC2H5 


N-CN 




3-1.35 


cydohexyl 


C2H5 


NHCH3 


N-CN 




3-1.36 


CH4=CH-CHr 


CH3 


N(CH3)2 


CHNO2 




3-1.37 


CHa=CH-CHr 


CH3 


NHCH3 


CHN02 




3-1.38 


CH2=CH-CHr 


H 


N(CH3)2 


CHNOa 




3-1.39 


ClCH=CH-CHr 


H 


NHCaHs 


CHNO2 




3-1.40 


CICH=CH-CHr 


H 


NHCH3 


N-NOa 




3-1.41 


CICH=CH-CHr 


H 


H 


N-NOs 




3-1.42 


CHs=C(CH3)-CHr 


CHs 


NH2 


N-NOa 




3-1.43 


CH2=CH-{CH2)r 


CH3 


NHCaHs 


N-NOz 




3-1.44 


2-chloiobenzyl 


CH3 


NHCH3 


N-NO2 




3-1.45 


4-chtorobenzyl 






N-NOa 


6 


3-1.46 


CH«C-CHr 


CH3 


N(CH3)2 


N-N02 




3-1.47 


isopropyl 


CHa 


NHCHa 


N-CN 


o 


3-1.48 


C2HrOC(=0)-CHr 


H 


N(CH3)2 


N-CN 


t , 


3-1.49 




H 


NHC2HS 


CHNOa 













5s? s 
3=^ 



3-1.50 


n-CaHr 


H 


NHCH3 


CHN02 


3-1.51 


HOCHrCHr 


H 


H 


CHN02 


3-1.52 


tert-butyl 


CH3 


NH2 


CHNOa 


3-1.53 


n-CiaHas- 


CHa 


NHC2H5 


N-NO2 


3-1.54 


tert-butyl 


CH3 


NHCHa 


N-NO2 


3-1.55 


n-CiaHjs- 


H 


NHz 


N-CN 


3-1.56 


tett-butyl 


CH3 


NH2 


N-CN 


3-157 


n-CttHjs- 


CaHs 


NH2 


CHNOa 


3-1.58 


2-ettTyl-pentyl 


CaHs 


NHCHa 


CHNO2 


3-1.59 


2-ethyi-pentyl 


H 


NHCHa 


CHNQ2 


3-1.60 


benzyl 


H 


NHC2H5 


CHNO2 


3-1.61 


phenyl 


CHa 


NHCH3 


N-NOa 


3-1.62 


cydohexyl 


CH3 


N(CH3)2 


N-CN 
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29 




3-1.63 


CH2=CH-CHr 


H 




N-CN 


3-1.64 


CH2=CH-CHr 


CHa 


NH2 


CHN02 


3-1.65 


CICH=CH-CHr 


H 


NHa 


CHNO2 


3-1.66 


CH2=C(CH3)-CHr 


CHa 


NHz 


CHN02 


3-1.67 


CH2=CH-CHrCHr 


CsHs 


NHa 


CHNO2 


3-1.68 


2-chtorobenzyl 


Cans 




N-NOa 


3-1.69 


4-cnioroDenzyi 


H 


NHCHa 




3-1.70 


CH^CHr 


u 

n 


NHC2H5 


N^N 


3-1.71 


isopropyl 


Crb 


iMnwri3 


CHNO2 


3-1.72 


C2H5-OC(=0)-CHr 




ri\vn3;2 


CHNOz 


3-1.73 


av 


u 
n 




CHNO2 


3-1.74 


n-CsHr 


CH3 


NH2 


CHN02 


3-1.75 


HO-CHz-CHr 


CH3 


NHa 


N-NOa 


3-1.76 


tert-butyl 


C2HS 


NH2 


N-CN 


3-1.77 


n-CiaHas- 


C2H5 


NHCH3 


CHNO2 


3-1.78 


2-ethytpentyl 


H 


NHCH3 


N-NOa 



Table 3-2 : Compounds of the formula 



No. 

3-2.1 

3-22 

3-^3 

3-2.4 

3-2.5 



benzyl 
phenyl 
phenyl 

4-CHrphenyl 
CH3 



Ri Ra 

-CHyO-CHr 
-CHrO-CHr 
-CHrO-CHr 
^HrO-CHr 
^HyO-CHr 



Z 



NH 
NH 

N-CHa 
N-CH3 
N-CHs 



Q-Y 



M.p. 



N-NO2 amorphous 
N-NOa 

N^ 147'C 

N-NOa 160-162»C 

N-NOa 135-137X 
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No. 

3-2.6 

3-2.7 

3-^8 

3-Z9 

3-2.10 

3-ai1 

3-2.12 

3-2.13 

3-^14 

3-2.15 



phenyl 

phenyl 

benzyl 

cydohexyl 

cydohexyl 

cydohexyl 

cydohexyl 

benzyl 

phenyl 

benzyl 



3.2.I6 benzyl 

3-2.17 benzyl 

3-2.18 benzyl 

3-2.19 benzyl 

3-220 phenyl 

3-2.21 benzyl 

3-2.22 phenyl 

3-2.23 phenyl 

3-2.24 phenyl 

3-2.K benzyl 

3-2.26 benzyl 
3-227 benzyl 
3-228 benzyl 



R, R2 

-CHrO-CHr 

-CHrO-CHr 

-CHa-O-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 

-CHrO-CHr 
-CHrN(CH3)-CHr 
-CHrN(CH3)-CHr 
-CHrN(CHrCH3)- 

CHr 

-CHrN(CHrCH3)- 
CHr 

-CHrN(CHrCH3)- 
CHr 

.CHrN(n-C3H7)- 
CHr 

-CHrN(n-C3H7)- 
CHr 

-CHrN(CHr 

CH(CH3)2)-CHr 

-CHrN(CHr 

CH(CH3)2)-CHr 

-CHrCHz-CHr 

-CHrCHrCHr 

-CH2-CHr 



2 


Q-Y 


M.p. 


N-C2H5 


N-NO2 




N-C3H7 


N-NU2 




r4-CH3 


N-NU2 




NH 






N-CH3 




109-110*C 


Kt LJ 








Kl KIO-. 
l>l-r>iu^2 






|^*INw2 


amorDhous 


N-n-C4n9 


IN*rMV,^2 




N-Cnr 


I^*l^w2 




CH=CH2 






N-CHrCi«CH 


N-N02 


solid 


NH 


N-NO2 




N-CH3 


N-NO2 




NH 


N-N02 




NH 


N-NOa 




N-CH3 


N-NOa 




NH 


N-NOa 




N-CHs 


N-NO2 




NH 


N-NO2 




N-CH3 


N-N02 




NH 


N-NO2 


amorphous 


N-CH3 


N-NO2 




NH 


N-N02 


solid 
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No. 


R 


Ri R2 


z 




M D 


^229 


benzyl 


-CHj-CHa- 


N-CH3 


N-NO2 


amorphous 


3-Z30 


phenyl 


-CHz-CHrCHr 


s 


N-NOa 




3-2.31 


phenyl 


-CH2^H2" 


s 


N-NO2 




3-2.32 


phenyl 


-CHrO-CHr 


NH 


N-CN 




3-2.33 


phenyl 


-CH2-C>-CHr 


NH 


N-CN 




3-2.34 


benzyl 


-CHrO-CHr 


N-CH3 


N-CN 




3-2.35 


benzyl 


-CHrO-CHr 


N-CHrCH3 


N-CN 




3-2.36 


benzyl 


-CHrO-CHr 


N-n-CgHr 


N-CN 




3-^37 


benzyl 


-CHrO-CHr 


N-n-C4H9 


N-CN 




3-Z38 


benzyl 


-CHrO-CHr 


NCH2CH=CH2 


N-CN 




3-Z39 


benzyl 


-CHrO-CHr 


N-CHsaCH 


N-CN 




3-2.40 


phenyl 


-CHrN(CH3)-CHr 


NH 


N-CN 




3-2.41 


phenyl 


-CHrN(CH3)-CHr 


N-CH3 


N-CN 




3-2.42 


phenyl 


<;HrN(CHrCH3)- 
CHr 


NH 


N-CN 




3-2.43 


phenyl 


-CHrKCHrCHs)- 
CHr 


N-CH3 


N-CN 




3-2.44 


phenyl 


-CHrN(n-C3H7)- 
CHr 


NH 


N-CN 




3-2.45 


phenyl 


-CHrN(n-C3H7)- 
CHr 


N-CH3 


N-CN 




3-2.46 


benzyl 


-CHrN(CHr 
CH(CH3)2)-CHr 


NH 


N-CN 




3-2.47 


benzyl 


-CHrN(CHr 
CH(CH3)2)-CHr 


N-CH3 


N-CN 




3-Z48 


benzyl 


-CHrCHrCHr 


NH 


N-CN 


amorphou 


3-2.49 


phenyl 


-CHrCHrCHr 


N-CH3 


N-CN 


solid 


3-2.50 


phenyl 


-CHrCHr 


NH 


N-CN 




3-2.51 


benzyl 


-CHrCHr 


N-CHs 


N-CN 




3-2.52 


benzyl 


-CHrCHrCHr 


S 


N-CN 




3-2.53 


benzyl 


-CHj-CHr 


S 


N-CN 
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No. R 




3-2.54 


phenyl 


-CHrCHrCHr 


CH 


N-NO2 


3-2.55 


phenyl 


-CHrCHr 


C-CH3 


N-NO2 


3-2.56 


phenyl 


-CHrO-CHr 


C-C2H5 


N-NOa 


3-^57 


isopropyl 


-CH2-CH2* 


NH 


N-NOz 


3-2.58 


C2HrOC(=0)- 


-CHrO-CHr 


NH 


N-NOz 


3-2.59 


CHr 


-CHrCHr 


NH 


N-N02 





3-2.60 


n-CoHr 


-CH2-0-CHr 


NH 


N-NOa 


i , », 


3-2.61 


n-CsHr 


-CHa-O-CHr 


NCHa 


N-NO2 67-72'C 








•CH2*CH2" 


NH 


N-N02 


4» 


3-2.63 


tert-butyl 


-CHrO-CHr 


N-CH3 


N-N02 




3-2.64 


n-CiaHas- 




N-CHs 


N-N02 


D 


3-2.65 


tert-butyl 


-CHrO-CHr 


NH 


N-NOz 


s 


3-2.66 


n-Ci2H2s- 




N-CHa 


N-NO2 


Q 


3-2.67 


tert-butyl 


-CHrO-CHr 


NH 


N-NOa 


m 


3-2.68 


n-C^Har 


-CHrCHr 


N-CHs 


N-NOa 


3-2.69 


2-ethyl-pentyl 


-CHrO-CHr 


NH 


N-NOa 


ss : 


3-2.70 


2-ethyl-pentyl 


-CHrCHr 


N-CH3 


N-NO2 


: ^ 


3-2.71 


cydohexyl 


-CHrO-CHr 


N-C2H5 


N-N02 




3-2.72 


CH2=CH-CHr 


-CHrCHr 


NH 


N-NO2 




3-2.73 


CH2=CH-CHr 


-CHrO-CHr 


N-CH3 


N-NOa 




3-2.74 


CICH=CH-CHr 


-CHrCHr 


N-C2H5 


N-NOz 




3-2.75 


CH2=C(CH3)- 
CHr 


-CHrO-CHr 


N-CHa 


N-NO2 




3-2.76 


CH2=CH-CHr 


-CHrCHr 


NH 


N-NO2 






CHr 






N-NO2 




3-^77 


2-chlorobenzyl 


-CHrO-CHr 


N-CHa 




3-2.78 


4-chlor(rf)enzyl 


-CH2rCHr 


NH 


N-NO2 




3-Z79 


CH«C-CHr 


-CHrO-CHr 


N-CHa 


N-NOa 




3-2.80 


HS-{CHa)r 


-CHrO-CHr 


N-CsHt 


N-NOa 
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-33- 



No. 



Ri Ra 



Q-Y 



M.p. 



3-2.81 
3-2.82 
3-2.83 

3-Z84 

3-2.85 

3-2.86 
3-2.87 
3-2.88 
3-2.89 

3-2.90 

3-2.91 



HS-(CH2)r 
HS-(CH2)r 
-CHrC6H4-4- 

CHrSH 
-CH2-C6H4-4- 

CHrSH 
-CHrC6H4-4- 

CHrSH 
HS-(CH2)r 
HS-(CH2)r 
HS-{CH2)r 
-CHrC6H4-4- 

CHrSH 
-CHrC«H4-4- 

CHrSH 
-CH2-C6K,-4- 

CHrSH 



CHrCHrCHr N-CsHy 

-CHrCHr N-CaHr 

-CHrO-CHr N-CsHt 

CH2-CHr CHr N-C3H7 

•CHrCHr N-CsHt 

-CH2-O-CH2- N-CH3 

-CH2-CH2-CH2- N-CH3 

-CH2-CH2- N-CH3 

.CH2-O-CH2- N-CH3 

-CH2-CH2-CH2- N-CH3 



-CH2-CH2- 



N-CH3 



N-NO2 
N-NO2 
N-NO2 

N-NO2 

N-NO2 

N-NO2 57-60»C 

N-NO2 

N-NO2 

N-NO2 110-112*C 

N-N02 

N-NO2 



Example P4 : 3.f2-ChtofD-thia7ol.5.vl-meth vlV5-methvM-nltroimino-Derti^ 
oxadiazine (compound 4-2) 

a) 183 g of 3-(2-phenyltWo-tWazol-5-yhmethyl)-5-methyl-4-nltroimlno-perhydro-1,3.5-oxa- 
diazine are introduced over a period of 5 minutes, with stirring. Into a mixture of 300 g of 
hydrocfiloric acid (32 %) and 150 g of chlorot)enzene, 124 g of chlorine are introduced at 
20''C over a period of 4 hours. After 2 hours, excess cWorine is removed by the introduction 
of nitrogen, and the phases are then separated. The aqueous phase is adjusted to pH 5 
with sodium hydroxide solution (30 %) and then filtered, and the filtration residue is washed 
with water and dried in vacuo at SO'C. The title product is obtained in a purity of 97 %. 

b) 186 g of 3-(2-cyclohexylthio-thia20l-5-yl-methyl)-5-methyl-4-nltroHnlno-perhydro-1,3,5- 
oxa<fiazine are introduced over a period of 5 minutes, with stining, into a mbeture of 300 g of 
hydrochloric add (32 %) and 150 g of chlorobenzene. 124 g of chlorine are introduced at 
20"C over a period of 4 hours. After 2 hours, excess chlorine is removed by the introduction 
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Of nitrogen, and the phases are then separated. The aqueous phase is adjusted to pH 5 
with sodium hydroxide solution (30 %) and then filtered, and the filtration residue is washed 
with water and dried in vacuo at 50»C. The title product is obtained in a purity of 97 %. 
c) 190 g of 3-(2-l)enzylthio-thlazol-5-yl-melhyl)-5Hnethyl-4-nttrolmino-perti^ 
diazine are introduced over a period of 5 minutes, with stirring. Into a mfaclure of 300 g of 
hydrochloric acid (32 %) and 150 g of chlorobenzene. 124 g of chlorine are Introduced at 
20»C over a period of 4 hours. After 2 hours, excess chlorine Is removed by the introduction 
of nitrogen, and the phases are then separated. The aqueous phase is adjusted to pH 5 
with sodium hydroxide solution (30 %) and then filtered, and the filtration residue is washed 
with water and dried in vacuo at 50»C. The title product is obtained In a purity of 97 %. 
P«imoleP4d : The other compounds listed m Tables 4-1 and 4-2 can also be prepared in a 
manner analogous to that described in Examples P4a to P4c. 
Table 4 : Compounds of the formula 



No. 


R, R2 


Z 


Q-Y 


M.p.CC) 


4-1 


-CHa-O-CHr 


NH 


N-NO2 


146*C 


4-2 


-CHrO-CHr 


N-CH3 


N-NO2 


138-140**C 


4^ 


-CHrO-CHr 


N-CHrCHa 


N-NO2 




44 


-CHrO-CHr 


N-CHrCHrCHa 


N-NO2 




4^ 


-CHrO-CHr 


N-n-C4H9 


N-NO2 


73"C 


46 


-CHrO-CHr 


N-CHrCH=CH2 


N-NO2 




4-7 


-CH2-0-CHr 


N-CHrC^H 


N-NO2 


176»C 


46 


.CHrN(CH3)-CHr 


NH 


N-NO2 




4-9 


-CHrN(CH3)-CHr 


N-CH3 


N-NO2 




4-10 


-CHrN(CHrCH3)-CHr 


NH 


N-NO2 




4-11 


-CHrN(CHrCH3)-CHr 


N-CH3 


N-NO2 




4-12 


-CHrN(n-C3H7)-CHr 


NH 


N-NOz 
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No. 


Ri Ra 


Z 


Q-Y 


M.p.CC 


4-13 


-CH2-N{n-C3H7)-CHr 


N-CH3 


N-NOa 




4-14 


-CHrN(CHrCH(CH3)2)- 
CHz- 


NH 


N-NOa 




4-15 


-CHrN(CHrCH{CH3)2)- 
CHr 


N-CH3 


N-NO2 




4-16 


-CH2-CH2-CH2- 
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